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In the international trade activities, import and export enterprises often have to square
a certain amount of foreign currency in a pre-specified settlement date, which means the
foreign trade companies would bear the exchange rate risk before the actual settlement.
From this perspective, it is of practical significance to improve management on foreign
exchange exposure management using forward contracts, so as to avoid risk and enhance
the return rate of the hedged portfolio concurrently. In this paper, forward contracts are
adopted to construct hedged portfolio under multi-stage stochastic programming (MSSP)
framework. We estimate dynamic optimal hedge ratios with our model. Specifically, first
of all, a mean-generalized semi-variance (Mean-GSV) optimal objective function, as an ex-
tension of mean-variance objective form, is introduced to minimize the downside risk and
maximize the expected return at the same time. Secondly, an integration based vector error
correction (VEC) and BEKK-GARCH model are adopted to predict both the exchange rate
mean and volatility. The famous CRR binomial tree model is included further to simulate
the probability space of exchange rate market performance, which we prefer the term of sce-
nario tree. And the random parameters produced by this scenario tree are required by MSSP
method. Finally, genetic arithmetic (GA) is applied to approach the optimal numeric strat-
egy, which is in fact an optimal dynamic hedge ratio sequence. In the empirical part, dollar
versus sterling exchange rate market during the periods from Feb.2007 to Aug.2009 comes
into investigation. And a rollover framework is applied to estimate the optimal hedge ratio;
real return for the hedged portfolio are calculated. Prevalent methodologies are included
also for hedging effect comparison.
While stochastic programming, VECM-BEKK model and Mean-GSV objective func-
tion are all mentioned separately by literatures in the field of foreign exchange exposure
management, this paper is the first to incorporate the VECM-BEKK model and Mean-GSV
objective function under the MSSP framework. This model is formulated to solve the dy-
namic hedge ratio, which can not only adapt to the change of exchange rate volatility but
also realize risk minimization and return maximization simultaneously. The empirical result
shows that VECM-BEKK model and Mean-GSV function benefit from working together un-
der the MSSP framework. It really leads to lower downside risk and higher expected return
rate.
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